A field study of management stress in reindeer (Rangifer tarandus L) by Rehbinder, C. et al.
A FIELD STUDY OF MANAGEMENT STRESS IN REINDEER (RANGIFER TARANDUS 
L) 
En få l ts tud ie av s t ress hos ren i s a m b a n d m e d ol ika han ter ings fo rmer 
C. REHBINDER, Department of Pathology, Faculty of Veterinary Medicine, Swedish University of Agricultural 
Sciences, Uppsala, Sweden. 
L-E. EDQVIST, Department of Clinical Chemistry, Faculty of Veterinary Medicine, Swedish University of Agricultural 
Sciences, Uppsala, Sweden. 
K. LUNDSTROM, Department of Animal Breeding and Genetics, Faculty of Agriculture, Swedish University of 
Agricultural Sciences, Uppsala, Sweden. 
F. VILLAFANE, Department of Pathology, Faculty of Veterinary Medicine, Swedish University of Agricultural 
Sciences, Uppsala, Sweden. 
Abstract: The impact of stress was studied in semidomesticated reindeer subjected to various herding and handling 
methods. 
In herded and handled animals, stress lesions were found, such as abomasal haemorrhage, muscular and myocardial 
degeneration and marked changes in blood constituents. The degree of change was dependent of the magnitude of 
stress the animal had been exposed to. Manual handling and restraint was found to be one of the major stress factors. 
There were evident indications of a cumulative effect of repeated stress events. The use of motor vehicles (helicopter 
and snow-scooter), for herding and transporting the animals, was found to be an important stress factor. 
It is concluded that various herding and handling methods studied in the present investigation led to varying degrees 
of deleterious effects on the health of the animals and a poorer meatquality from slaughtered animals. Hence herding 
should be undertaken as carefully as possible, the time taken for manual handling should be minimized, and the corrals 
be so constructed as to cause a minimum of disturbance, capture and restraint. Transportation should be undertaken 
very cautiously with as little manual handling as possible during loading and unloading. To obtain a good meat quality, 
animals to be slaughtered should be subjected to a minimum of handling, i.e. slaughter should take place as quickly 
as possible. Transportation of live animals to slaughterhouses and the keeping of animals in corrals, pens or crates 
whilst awaiting slaughter will result in a lowered meat quality and should therefore be avoided. 
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En fåltstudie av stress hos ren i samband med olika hanteringsformer 
Sammanfatning: Betydelsen av stress hos ren studerades i hjordar i vilka olika typer av samlings- och 
hanteringsmetoder anvandes. 
I samtliga hjordar som utsatts for olika former av drivning forelag hos slaktdjur skador betingade av stress i form 
av magblodningar, muskelsonderfall och forandringar i blodbilden. De funna skadorna och forandringarna var 
beroende av den grad av stress som djuren utsatts for. 
Manuell hantering och inskrankning av djurens rorelsefrihet befanns vara en av de huvudsakliga stressfaktorerna. Det 
forelag åvenledes en stark indikation på en kumulativ effekt av upprepad stress. Anvandning av motorfordon 
(helikopter, snoskoter) vid drivning samt vågtransport av levande djur befanns vara betydande stressfaktorer. 
Det kan fastslås att de olika hanteringsformerna inneburit olika grader av stress. Graden av stresspåverkan innebår 
olika grader av negativa effekter dels allmånt for djurens hålsotillstånd dels for en forsåmrad kottkvalitet. 
Sålunda bor drivningar foretagas så forsiktigt som mojligt och tiden for manuell hantering goras så kort som mpjlig. 
Dårtill bor gårdor konstrueras så att yttre storning, manuell hantering och begrånsning av djurens rorelsefrihet 
minimeras. Transporter bor genomforas med forsiktighet och med undvikande av manuell hantering vid lastning och 
lossning. 
Slakt bor foretagas omedelbart, dvs vid gårdan. Transport av levande djur, samt hållandet av djur i gårdor eller fillor 
i vantan på slakt innebår att kottkvaliteten forsåmras och bor således undvikas. Rangifer 2 (2) : —2-21 
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REHBINDER, C , EDQUIST, L-E., LUNDSTRÔM, K., VILLAFANE, F. 1982: Kenttâtutkimus porojen stressistâ 
erilaisten kâsittelymuotojen yhteydessà. 
Yhteenveto: Stressin merkitystâ poroissa tutkitaan laumoissa, joissa kàytetààn erilaisia kokoamis - ja 
kàsittelymenetelmià. 
Kaikissa laumoissa, jotka olivat joutuneet alttiiksi erilaisille ajomuodoille, oli teuraselàimissâ stressin aiheuttamia 
vammoja mahaverenvuotojen, lihasrappeutumien ja verikuvan muutosten muodossa. Lôydetyt vammat ja muutokset 
olivat stressin aiheuttamat siina suhteessa kuin elaimet olivat siihen joutuneet. 
Kàsin pitely ja elàinten liikuntavapauden rajoittuminen havaittiin olevan yksi pààsiallisista stressintekijôistà. Oli esillà 
myôs voimakas osoitus kasvavan vaikutuksen toistuvasta stressistâ. Moottoriajoneuvojen (helikopteri, moottori-
kelkka) kàyttô ajossa sekà elàvien elàinten tiekuljetus nayttivàt olevan merkittàvià stressitekijôità. 
Voidaan todeta, ettà erilaiset kasittelymuodot ovat aiheuttaneet stressin erilaisia asteita. Stressin vaikutuksen taso 
aiheutti eri asteisia negatiivisia vaikutuksia osittain huonontuneeseen lihan laatuun. 
Nainollen pitàà ajot suorittaa niin varovaisesti kuin mahdollista ja aika kàsin pitelyyn tehtàvà niin lyhyeksi kuin 
mahdollista. Sen lisàksi pitàà aidât rakentaa niin, ettà ulkoista hàirintàà, kàsin pitelyà ja elàinten liikuntavapauden 
rajoitusta vàhennetààn. Kuljetukset pitàà suorittaa varovaisuudella ja koettaa vàlttàà kàsin pitelyà kuormauksessa ja 
purkauksessa. 
Teurastaminen pitàà suorittaa vâlittômàsti, toisin sanoen aidan luona. Elàvien elàinten kuljetus, sekà elàinten pitàminen 
aitauksissa tai tarhoissa teurastamista odotellessa aiheuttaa lihalaadun huonontumiseen ja pitàà nàin ollen vàlttàà. 
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INTRODUCTION 
M o d e r n m e t h o d s of reindeer h e r d i n g dif fer 
c o n s i d e r a b l y f r o m the o l d , t radi t iona l h e r d i n g 
m e t h o d s . T h e latter i n v o l v e d a rather int imate 
re la t ionship between the herdsmen and his 
animals , w h i c h c o n t r i b u t e d to a comparat ive ly 
domest icated reindeer . F u r t h e r m o r e , the animals 
w e r e kept i n relat ively smal l herds i n those days . 
Present h e r d i n g methods i m p l y lagerger herds of 
less domestr ica ted animals . T h e t radi t ional m e -
t h o d s , w h i c h i n v o l v e d d a i l y contact w i t h the 
animals b y w a l k i n g or s k i i n g herdsmen, have given 
w a y to te r r i tor ia l survei l lance and r o u n d - u p s of 
large herds, o f ten w i t h the help of snow-scooters 
and sometimes even hel icopters . In a d d i t i o n , 
t ranspor t of reindeer b y l o r r y for different 
purposes , is a c o m m o n practice. 
T h e objectives of the present invest igat ion were to 
s t u d y the p a t h o l o g i c a l and haematological r e s p o n -
ses i n dif ferent reindeer herds subjected to different 
management methods . 
MATERIAL AND METHODS 
Investigated herds 
A . O S T R A K I K K I J A U R E (22. A u g . ) : T e n 
animals were k i l l e d , resting or grazing in the 
forest, b y means of a r i f le -shot i n the head. ( O f 
these animals , 6 were forest reindeer and 4 
be longed to a m o u n t a i n herd.) These animals 
were cons idered as unstressed controls (see 
R e h b i n d e r & E d q v i s t , 1981) (Table 1). 
B . R O M P E R H E D E N (22. J a n . ) : A b o u t 1800 
animals were h e r d e d i n t o a large g r a z i n g cor r a l 
o f about 1,5 k m 2 . T h e animals were gathered 
b y m e n o n snow-scooters and skis . T h e 
f o l l o w i n g d a y the herd was d r i v e n in to an 
o r d i n a r y c o r r a l ( R o m p e r h e d e n , F i g . 1), us ing 
the same m e t h o d . (Table 1). T h e herd was very 
c a l m and n o t reluctant to enter the c o r r a l . A 
f e w minutes thereafter most animals started 
r u m i n a t i n g and m a n y lay d o w n . 
W h e n the slaughter started, some of the 
animals were d r i v e n in to a selection corra l ( F i g . 
1) w h e r e those to be slaughtered were chosen 
and caught w i t h a lasso, dragged out of the 
c o r r a l and s tunned. T h e r e m a i n i n g animals 
were let out i n t o a smaller graz ing c o r r a l . 
C . R O M P E R H E D E N (23. J a n . ) : T h e same herd 
as f o r B had been kept overn ight i n a smal l (0,25 
k m 2 ) g r a z i n g c o r r a l . In the m o r n i n g the animals 
were d r i v e n b y h e r d s m e n o n skis and 
s n o w - s c o o t e r s in to the o r d i n a r y large cor r a l 
( R o m p e r h e d e n , F i g . 1). 
T h e animals were rather reluctant to enter the 
c o r r a l . T h e average dr ive distance of less than 
1 k m t o o k about 40 m i n (Table 1). M o s t of the 
s n o w was t ranped in to a d r y s lush and d i d not 
h i n d e r the m o v e m e n t s of the animals . Select ion 
f o r s laughter was done i n the same w a y as o n 
the prev ious day (see B ) . 
D . B R A N D V A L L E N (31 J a n . ) : A r o u n d 3000 
animals of a m o u n t a i n herd were g r a z i n g i n the 
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forest not far f r o m the c o r r a l . T h e y had been 
gathered 3-4 days earlier b y s n o w - s c o o t e r -
b o r n e h e r d s m e n . O n J a n . 31, about 1200 of 
these animals were d r i v e n in to a corra l b y 
means of he l icopter and at the end of the dr ive , 
b y s n o w - s c o o t e r s . T h e average herd ing dis -
tance was a p p r o x i m a t e l y 3-4 k m . D u r i n g the 
dr ive the animals were o b v i o u s l y seized w i t h 
a p a n i c k y fear of the he l icopter , but were 
prevented f r o m escaping or stampede b y th ick 
s n o w cover (Plate 1). T h e dr ive t o o k nearly 2Vi 
h o u r s . Inside the c o r r a l the animals c o n t i n u e d 
to r u n and m o s t of t h e m never calmed d o w n 
(Table 1, Plate 2). Six animals were f o u n d dead 
o r d y i n g , t r a m p l e d d o w n b y other animals. 
A f t e r about 1 h o u r i n the c o r r a l , parts of the 
h e r d were d r i v e n i n t o a smal l selection c o r r a l , 
15 m i n diameter , where the animals were 
captured b y h a n d . T h o s e chosen for slaughter 
were p u t i n t o a rectangular pen ( F i g . 1) f r o m 
w h i c h they were taken b y h a n d for slaughter, 
o r d r i v e n i n t o lorr ies for transport to a 
s laughterplace (Brandasen), 71 k m away . 
T h e o p p o r t u n i t y was taken to p e r f o r m 
castrations, dehornings etc. (Plate 4). Several 
persons s t o o d a r o u n d and inside the selection 
corr a l (herdsmen, spectators, slaughter per -
s o n n e l , etc.) (Plate 3). M o s of the animals 
ins ide the select ion cor ra l and pen were seized 
w i t h fear and panic and s h o w e d a b n o r m a l 
behaviour such as h y p e r a c t i v i t y , attempts to 
escape b y j u m p i n g the fences, aggressiveness, 
but also le thargy. 
A b o u t 4 hours after the start o f the dr ive the 
f irst slaughters t o o k place. O n l y animals 
s laughtered at the c or ra l were investigated. T h e 
w o r k w i t h the animals proceeded f o r almost 15 
h o u r s , i n c l u d i n g the d r i v e . 
E . B R A N D V A L L E N - B R A N D A S E N (1 F e b r . ) : 
O u t of the same m a i n h e r d ( D ) a r o u n d 1800 
animals were d r i v e n b y hel icopter and 
snow-scooters to the c o r r a l . T h i s means that 
a m i x t u r e of animals that had and had not been 
i n the c or ra l the day before were d r i v e n , fo r 
select ion. T h e dr ive b y hel icopter lasted 
a r o u n d 2Vi h o u r s . T h e animals s h o w e d s imi lar 
signs of panic as o n the day before. A n i m a l s 
for slaughter were selected i n the same w a y but 
o n l y animals t ransported b y lorries to the 
slaughterplace at Brandasen were investigated. 
T h e t ransport distance was 71 k m and took , o n 
average, I V i h o u r s . T h e u n l o a d i n g t o o k about 
30 m i n . (Table 1. T h e animals were let out i n t o 
a s m a l l c o r r a l . ( F i g . 1) F r o m where they were 
taken b y h a n d f o r slaughter. T h e selection of 
animals at B r a n d v a l l e n and their slaughter at 
brandasen c o n t i n u e d t h r o u g h o u t the day and 
late evening . C o n s e q u e n t l y it was imposs ib le 
to establ ish the h a n d l i n g t ime f o r i n d i v i d u a l 
animals . 
F . B R A N D A S E N (2 F e b r . ) : T h e reindeer inves-
t igated were the last to be b r o u g h t i n b y l o r r y 
a r o u n d m i d n i g h t the day before. These animals 
were a l l o w e d to rest d u r i n g the night i n the 
s m a l l c o r r a l at the slaughterplace ( F i g . 1). T h e y 
were fed s m a l l amounts of f o d d e r but h a r d l y 
any was eaten. These reindeer had been 
exposed to h a n d l i n g f o r m o r e than 24 hours 
i n c l u d i n g the overn ight stay i n the cor ra l (Table 
1). 
G . M A U S J A U R E (2 J u l y ) : A herd of a r o u n d 400 
animals was d r i v e n i n t o a cor ra l for calf 
m a r k i n g . B l o o d samples were d r a w n f r o m 10 
animals captured b y lasso. T h e animals were 
d r i v e n b y w a l k i n g h e r d s m e n . 
H . A N G S A (19 Sept . ) : A smal l herd o f a r o u n d 
300 animals were scattered i n the forest. A n 
attempt to dr ive them i n t o a cor ra l had fai led 
i n the m o r n i n g . Instead, some bul ls were k i l l e d 
b y a r i f l e - shot i n the neck after the animals had 
been c a u t i o u s l y d r i v e n out of the forest b y 
s l o w l y w a l k i n g h e r d s m e n (Table 1). 
I. A S P B E R G E T (19 Sept . ) : A r o u n d 300 animals 
were d r i v e n i n t o a smal l cor ra l (F ig . 1) d u r i n g 
a p e r i o d of a r o u n d 4 h o u r s . T h e slaughter 
started at once. T h e animals were caught w i t h 
lasso, taken o u t of the c o r r a l and slaughtered 
(Table 1). 
J . D I R I J A R V I (20 Sept . ) : A herd of about 300 
animals h a d been d r i v e n i n t o a large g r a z i n g 
c o r r a l o n September 18. T h e f o l l o w i n g day an 
a d d i t i o n a l 400 animals (approx) . were d r i v e n 
i n t o the same corra l . O n September 20 the 
animals were d r i v e n i n t o the o r d i n a r y cor ra l 
( F i g . 1). T h e h a n d l i n g was c a l m (Table 1). T h e 
animals were caught w i t h a lasso and put in to 
a pen f r o m w h i c h they were taken b y h a n d or 
w i t h the lasso, dragged out and k i l l e d . 
N u m e r o u s spectators, herdsmen etc. s tood 
a r o u n d the slaughter place and pen , and also 
ins ide the c o r r a l and the p e n . 
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Fig. 1. The shape of the corrals used for the different 
herds investigated. 
Utformningen av gdrdorna anvanda for de 
undersokta hjordarna. 
Plate 1. Herd of reindeer gathered and driven by 
helicopter. Note the snow cloud, above the 
herd, produced mainly by the slip stream 
generated by the helicopter when passing 
over the herd at low altitude. 
Plåt 1. Renhjord driven av helikopter. Notera det 
snômoln som hanger ôver djuren och som i 
huvudsak orsakats av den starka vind helikop¬
tern genererat når den på låg hojd flugit over 
djuren. 
Conditions under which the investigations 
were undertaken 
T h e c o n d i t i o n s u n d e r w h i c h the animals were 
h e r d e d and h a n d l e d are c o m p i l e d i n T a b l e 1. T h e 
n u m b e r s o f animals i n the herds b r o u g h t in to the 
c o r r a l were est imated w i t h the assistance of 
h e r d s m e n . T h e h e r d i n g distance was estimated b y 
the h e r d s m e n . T h e t ime taken to dr ive the animals 
to the cor r a l was r e c o r d e d for herds B , C , D , E , 
F and J and estimated b y herdsmen for herds G and 
I. 
n T h e tameness o f the animals was judged f r o m 
their escape distance and general behaviour . T h e 
ages of the animals w h i c h were subjected to 
s a m p l i n g were j u d g e d f r o m their appearance and 
the w e a r i n g of m o l a r teeth. 
Slaughter procedure 
T h e animals were usual ly s tunned w i t h a 
b o l t - p i s t o l , but due to the very c o l d weather that 
to some extent prevented its use, most of the 
animals of herds B and C and some of herd D were 
s tunned w i t h a k n i f e stab in the f o r a m e n occipitale 
m a g n u m . T h e animals o f herds A and H were shot 
.Sr. 
Plate 2. The same herd inside the corral. The animals 
are seized with panic. The picture is taken 1 
hour after the animals entered the corral, but 
the animals are still running «senselessly». 
Plåt 2. Samma hjord i gårda. Djuren år skråckslagna 
och i panik. Bilden är tagen 1 timme efter det 
att renama kom in i går dan men djuren springer 
fortfarande runt. 
i n the head ( A ) o r neck ( H ) w i t h a r i f le . A f t e r 
s t u n n i n g , al l animals were b led . T h o s e of herd G 
were not s laughtered. 
Materials for pathological, haematological 
and biochemical investigations 
A t slaughter, m a c r o s c o p i c a l inspect ion of carcasses 
and viscera was u n d e r t a k e n as detailed i n Table 1. 
T h u s i n m a n y instances cons iderably m o r e 
s laughtered animals were inspected m a c r o s c o p i -
ca l ly than was the n u m b e r o f animals f r o m w h i c h 
mater ia l was obta ined f o r labora tory invest igat i -
ons . 
F r o m r a n d o m l y chosen animals , b l o o d samples 
and material fo r h i s topatho log ica l invest igat ion 
were taken as detai led i n Table 1. 
M a t e r i a l fo r h i s t o p a t h o l o g i c a l invest igat ion was 
taken f r o m M . s e m i t e n d i n o s u s , M . l o n g i s s i m u s 
d o r s i , m y o c a r d i u m , l iver , k i d n e y and a b o m a s u m . 
T h e material f r o m semitendinosus and longiss imus 
d o r s i was taken b l i n d , as the carcasses were sold 
f o r c o n s u m p t i o n and careful inspect ion of the 
muscles therefore was not permi t ted . 
Plate 3. The selection corral at Bråndvallen. Numerous Pldt 3. *SiU (urvalskontor) vid Brdndvallen. Fullt med 
herdsmen, spectators and others are present folk utanfdr och inne i <silen*. Notera hur 
inside and outside the corral. Note how most flertalet djur vdnder sigfrdn manniskoma och 
of the animals are standing with heads against mot staketet. 
the fence. 
Plate 4. Dehorning reindeer before transport to the 
slaughter corral. This procedure means a 
prolonged restraint stress added to other 
stress events. 
Pldt 4. Avhorning fore transport till slaktplats. Denna 
dtgdrd innehdr en forldngd hanteringsstress 
kopplad till andra stressmoment. 
T h e tissues were f i x e d i n 1 0 % f o r m a l i n , embedded 
i n p a r a f f i n , cut i n 5 |Jm t h i c k sections and stained 
w i t h h a e m a t o x y l i n e o s i n , P T A H , van G i e s o n and 
M a s s o n ' s t r i c h r o m e . F r o z e n sections were stained 
w i t h scarlet red . 
B l o o d samples were taken f r o m shot and stunned 
animals b y means o f a k n i f e - c u t in the jugular vein 
i n t o tubes c o n t a i n i n g h e p a r i n or no anticoagulant . 
B l o o d samples f r o m other animals were col lected 
f r o m the jugular ve in u s i n g 10 m l vacutainer tubes 
( B e c t o n - D i c k i n s o n ) . In herd I, b l o o d samples were 
o b t a i n e d f r o m animals t w i c e - d i rec t ly w h e n they 
were caught w i t h the lasso, and then w h e n they 
were s t u n n e d . H a n d l i n g t ime between the t w o 
samples for these animals was a r o u n d 3-5 m i n . 
B l o o d smears were made at the t ime of co l lec t ion 
and a l l o w e d to air d r y and were later stained 
a c c o r d i n g to M a y - G r u n e w a l d - G i e m s a . 
C o r t i s o l concentrat ions i n b l o o d plasma were 
d e t e r m i n e d b y a compet i t ive p r o t e i n b i n d i n g 
technique u t i l i z i n g horse plasma as b i n d i n g prote in 
( L u n d s t r o m et a l . , 1975). N o efforts were made to 
separate Cort isol f r o m other cort icosteroids 
s h o w i n g cross-react ion i n the assay system (e.g. 
cor t i cos terone 3 2 % , 11-desoxycor t i so l 2 0 % ) . 
U r e a values were determined b y means o f a 
glucose/urea/creatinine analyser ( IL 919; Ins t ru-
m e n t a t i o n Laborator ies ) us ing reagents and 
procedures r e c o m m e n d e d b y the manufacturer . 
Aspar ta te aminotransferase ( A S A T ) was determi-
ned b y a k inet ic technique o n an L K B Reac t ion 
Rate A n a l y s e r a c c o r d i n g to the recommendat ions 
of the Scandinavian C o m m i t t e e o n E n z y m e s 
(1974). 
Statistical analyses 
T h e animals were classif ied into three age classes: 
b e l o w 1 year, 1-3 years, and 4 years or above. In 
the statistical analysis , abomasa, skeletal muscles 
and m y o c a r d i u m were classified as unaffected (0) 
o r affected (1). F o r muscle and m y o c a r d i u m the 
s u m of the observed lesions was used i n the 
c a l c u l a t i o n . T h e effects of treatment, sex, and age 
class were estimated s imul taneous ly b y the m e t h o d 
of least-squares analysis of data w i t h unequal 
subclass n u m b e r s , u s i n g the Statistical A n a l y s i s 
Sys tem ( H e l w i g & C o u n c i l , 1979). O n the larger 
mater ia l ( m a i n l y m a c r o s c o p i c a l l y investigated 
abomasa) o n l y the effect o f treatment c o u l d be 
tested. 
T h e t w o - w a y interact ions were tested, but were 
f o u n d to be non-s ign i f i cant fo r all traits, and were 
thus deleted f r o m the statistical m o d e l . Di f ferences 
be tween means were tested w i t h D u n c a n ' s m u l t i p l e 
range test us ing er ror terms f r o m the same m o d e l 
as above. 
B l o o d consti tuents taken f r o m 7 animals (herd I) 
before and after slaughter were c o m p a r e d b y us ing 
a m o d e l c o n t a i n i n g the effect of slaughter and the 
effect o f a n i m a l . 
RESULTS 
A s seen i n T a b l e 1, n u m e r o u s stress factors are 
i n v o l v e d i n the management of reindeer, such as 
m e t h o d s of gathering and h e r d i n g the animals , 
c o n d i t i o n s u n d e r w h i c h animals are herded, the 
extent o f m a n u a l h a n d l i n g and contact w i t h people , 
t r a n s p o r t a t i o n etc. A l s o to be cons idered is the 
degree of tameness o f the reindeer. 
I n the s t u d y u n d e r t a k e n , herds A and H were 
subjected to n o - o r m i n i m a l - herd ing and h a n d l i n g 
stress. H e r d B , h o w e v e r , was d r i v e n d u r i n g a 
5 0 - m i n p e r i o d i n t o the corra l b y herdsmen on skis 
and o n snow-scooters over th ick s n o w - c o v e r , 
w h i l e h e r d I was subjected to a 4 - h o u r dr ive for 
6-7 k m b y m e n o n foo t . H e r d G was i n most 
respects exposed to h e r d i n g and h a n d l i n g to the 
same extent as herds B and I. 
Plate 5. Transport to slaughter corral. Loading, trans-
port and unloading are all factors causing 
stress in the animals. 
Plat 5. Transport till slaktplats. Lastning, transport och 
urlastning innebdr olika stressmoment for 
renama. 
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Plate 6. Abomasum with several mucosal haemorrha-
ges. The animal was slaughtered 4 hours after 
the beginning of the helicopter drive. 
Plat 6. Lopmage med ett flertal blodningar i slemhin-
nan. Djuret slaktades 4 timmar efter beli-
kopterdrivning borjat. 
H e r d s C and J were b o t h a l l o w e d to stand in a 
g r a z i n g corra l overn ight before slaughter, but the 
h a n d l i n g of the animals t o o k an apprec iably longer 
t ime and the dis turbance b y spectators and other 
was m u c h m o r e p r o n o u n c e d for herd J . 
H e r d s D , E and F represent the herds most exposed 
to h e r d i n g and h a n d l i n g stress and o n an increasing 
scale, i .e . d u r a t i o n , t ransporta t ion etc. (Plates 1-5). 
T h e macroscopica l invest igat ion of slaughtered 
animals revealed, as a major f i n d i n g , haemorrhages 
i n the abomasa (Plate 6). These lesions were 
classif ied as m i l d , moderate , o r severe according 
to their appearance, in size and n u m b e r (F ig . 2). 
H a e m o r r h a g e s were f o u n d in the abomasa of 
animals f r o m all herds except A and H . There were • 
fewest i n herds B , C and I, w h i l e herd J had m o r e 
than these, but fewer than herds D , E and F (P s£ 
0,05). It s h o u l d be noted that haemorrhages were 
present in the material even after o n l y 4 hours of 
h a n d l i n g and h e r d i n g . 
M i c r o s c o p i c a l l y , most of the lesions consisted of 
a loca l m u c o s a l haemorrhage, oedema and 
c o n s t r i c t i o n of s u b m u c o s a l vessels. These changes 
var ied f r o m m i n o r m u c o s a l haemorrhage to severe 
haemorrhages, coagulative necrosis and s u b m u c o -
sal haemorrhages. U l c e r s penetrat ing to the 
s u b m u c o s a were not f o u n d . A n evident i n f l a m -
m a t o r y react ion w i t h i n f i l t r a t i o n m a i n l y o f 
neutrophi l s was present i n cases of m o r e 
p r o n o u n c e d m u c o s a l lesions (Plates 7-9). 
In herds E and F subcutaneous traumatic 
haemorrhages were a c o m m o n f i n d i n g (Plate 10). 
O f the 261 reindeer s laughtered at Brandasen (F) 
(Febr . 1) 22 had large and 32 m i n o r traumatic 
les ions . In a d d i t i o n 2 animals were f o u n d dead in 
the lorr ies . O n F e b r u a r y 2, of the 169 animals 
invest igated, 8 had large and 19 m i n o r traumatic 
les ions . O n e a n i m a l d i e d d u r i n g t ransport . 
A d d i t i o n a l p a t h o l o g i c a l f indings were n o d u l a r 
parasit ic granulomas i n the lungs of almost al l 
inspected animals i n a l l herds. In herds A , H , I and 
J , parasit ic granulomas were f o u n d in the l iver and 
i n the k i d n e y s o f al l animals and i n a d d i t i o n also 
a m i l d to moderate infestat ion of Setaria sp. 
In herds A , B , C , H , I and J al l animals were also 
infested b y Onchocerca tarsicola a l o n g tendons and 
a r o u n d jo int capsules. 
L e s i o n s i n the skeletal muscles and m y o c a r d i u m 
were not observed at the macroscopica l invest iga-
t i o n . 
T h e h i s t o p a t h o l o g i c a l invest igat ion of muscular 
tissues, taken b l i n d , revealed degenerative lesions 
i n b o t h skeletal muscles and m y o c a r d i a . These 
changes ranged f r o m loss of s t r ia t ion , f ragmenta-
t i o n , to h y a l i n i z a t i o n and necrosis , and the extent 
o f the lesions var ied f r o m m i n o r focal lesions to 
larger areas o f necrosis (Plates 11-12). In cases of 
necrosis , an inconst i tent ce l lular react ion b y 
hist iocytes was observed, character ized b y the 
presence of f ibroblas ts , macrophages , l y m p h o c y -
tes and occas ional n e u t r o p h i l s . 
Degenerat ive m u s c u l a r lesions were not f o u n d i n 
herd A . H e r d s B , C and H were s igni f i cant ly less 
affected than herds D , E , F , I and J ( F i g . 3). 
I n l ivers and k i d n e y s o n l y parasit ic lesions were 
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Fig. 2. Distribution of abomasai lesions. 
Fördelning av löpmagsblödningar. 
T h e results of the b l o o d consti tuents s tudied are 
presented i n Tables 2-5 and F i g s . 4-6. I n herd A 
n o differences were f o u n d between m o u n t a i n and 
forest reindeer . 
T h e levels o f s ignif icance for the effects o f 
treatment , sex and age class are presented i n Table 
2. W h e n c o m p a r i n g the coefficients o f determina-
t i o n f o r the f u l l m o d e l and a m o d e l o n l y c o m p r i s i n g 
treatment (Table 2) it is o b v i o u s that the effect to 
treatment is of major i m p o r t a n c e , w h i l e sex and age 
class are of secondary impor tance . 
A g e s igni f i cant ly in f luenced the n u m b e r o f 
e o s i n o p h i l s and l y m p h o c y t e s and the level of urea 
(Table 3). T h e v e r y q u i c k response i n the 
c o r t i c o s t e r o i d levels o f the animals f r o m herd I 
between i n i t i a l s a m p l i n g (L ) and sampl ing at 
slaughter (L ) is remarkable . 
T h e effects o f management stress are reflected b y 
an increase i n b o t h i m m a t u r e and mature 
n e u t r o p h i l s and a decrease i n l y m p h o c y t e s 
corre la ted to the degree of stress the animals have 
been exposed to . P r o l o n g e d exposure produces a 
remarkab le decrease i n the n u m b e r o f eos inophi ls 
(Table 4, F i g . 4). 
T h e c o r t i c o s t e r o i d levels were f o u n d to be 
s ign i f i cant ly l o w e r i n shot animals (herds A and H ) 
than i n h a n d l e d animals (Table 4, F i g . 5). T h e shot 
animals o f h e r d H , h o w e v e r , s h o w a w i d e r range. 
T h e lowest Cor t i so l levels i n handled animals were 
f o u n d i n herds B and C , and the highest i n herds 
F and J . 
U r e a levels were f o u n d to be l o w e r i n herds B , D , 
H and I than i n animals shot d u r i n g A u g u s t (herd 
A ) , w h i l e animals kept overn ight i n g r a z i n g or 
Table 2. Levels of significance for the effects studied and coefficients of determination for the full model an for 
a modell including treatment only. 
Tabell 2. Signifikansnivå for de studerade effekterna samt determinationskoefficienten for hela modellen och for en 
modell med enbart behandling. 
Level of significance Coeff. of determination 
Signifikansnivå Determinationskoeff. 
Trait Treat- Sex Age Ful l M o d e l with only 
ment class model treatment 
Effekter på Behandling Kon Ålders- Hel Modell for enb. 
grupp modell behandling 
Muscle lesions 
Muskelskador 
M . longissimus dorsi *** n.s. n.s. 41 35 
M . semitendinosus n.s. n.s. 44 43 
Myocardium n.s. n.s. n.s. 14 10 
Abomasal lesions 
Lopmageskador ns. n.s. 42 38 
Differential counts 
Differential rakning 
Immature neutrophils * n.s. n.s. 70 69 
Umogna neutrofiler 
Segmented neutrophils n.s. n.s. 57 55 
Segmenterade neutrof 
Basophils n.s. 38 33 
Basofila 
Monocytes * n.s. n.s. 28 22 
Monocyter 
Lymphocytes *** n.s. 52 46 
Lymfocyter 
Corticosteroids, nmol/1 n.s. n.s. 57 56 
Urea, nmol/1 n.s. 79 78 
A S A T , ukat/1 n.s. n.s. 20 16 
Levels of significance (Signifikansnivå): n.s. (not significant) = P>0.05; * = P=£ 0.05; ** = P=S 0.01; *** = 0.001. 
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res t ing corrals (herds C , F and J ) revealed o n l y i n herd F (Table 4) but i n d i v i d u a l animals w i t h 
s i g n i f i c a n t l y h igher values than animals f r o m all the h i g h levels were also f o u n d i n herds B , C and E . 
o ther herds (Table 4, F i g . 6). A tendency t o w a r d c o m p a r a t i v e l y higher levels of 
S i g n i f i c a n t l y increased A S A T values were f o u n d A S A T w a s f o u n d i n h e r d E ( F l g ' 8 ) ' 
Table 3. Least-square ± standard errors for the three age classes (only given when the effects of age were 
significant). 
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Fig. 3. Distribution of degenerative muscular lesions. 
Fordelning av degenerativa muskelskador. 
. n e u t r o p h i l s 
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neu t roph i l s 
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nos. of ID 
I , I * 
7 7 
Fig. 4. Differential counts of leucocysts. 
Differentialrdkningar av vita blodkroppar. 
DISCUSSION 
T h e herds invest igated, except herd A , had al l been 
subjected to v a r y i n g levels of stress. 
T h e animals o f herd A w h i c h were shot w h i l e 
rest ing or g r a z i n g are considered to be unstressed. 
T h e animals o f herd H were also shot , t h o u g h some 
of them apparent ly d i d not die d i rec t ly f r o m the 
shot i n the neck but were o n l y para lysed , w h i c h 
was reflected b y the presence of b l i n k i n g reflex. 
T h i s m a y expla in the w i d e i n d i v i d u a l differences 
i n the b l o o d parameters encountered i n these 
animals . 
H e r d s B , C and I were subjected to a compara t ive ly 
m i l d h e r d i n g stress and a brief h a n d l i n g stress. 
H e r d J was exposed to a moderate degree of 
h e r d i n g stress b u t a p r o n o u n c e d h a n d l i n g stress. 
H e r d s D , E and F al l suffered a severe h e r d i n g and 
h a n d l i n g stress. In a d d i t i o n , herd E - and especially 
herd F - were subjected to t ransportat ion and 
p r o l o n g e d stress. 
T h e muscular and m y o c a r d i a l lesions and the 
hamatologica l values in animals subjected to 
p r o l o n g e d h e r d i n g and h a n d l i n g are all characte-
rist ic of p h y s i c a l exert ion and acute menta l stress 
(J onsson and J o h a n s s o n , 1974 ;Bar tsch e t a l . , 1977; 
R e h b i n d e r & E d q v i s t , 1981). 
It s h o u l d be noted that the var ious methods used 
f o r b l o o d s a m p l i n g (needle and vacutainer f o r 
groups L and G , or kn i fe -cut t h r o u g h the jugular 
ve in for the r e m a i n i n g groups) m a y have in f luenced 
the results o f the b l o o d analysis. S u c h possible 
11 
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Table 5. Least-squares means ± standard errors (S.E.) for the animals sampled before and after stunning (Group 
h and I2) and level of significance for the effect of handling in connection with stunning. 
Tabell 2. Minsta-kvadrat medeltal ± standardfel (S.E.) for blodprover tagna fore och efter bedovning och 
signifikansnivdn for effekten av slakthantering. 
Trait Before stunning After stunning 
Faktor Innan bedovning Efter bedovning 
Least-squares mean Least squares mean Level of sig-
± S.E. ± S.E. nificance 
Differential counts, % 
Immature neutrophils 0 .3±0 .4 1 .9±0.4 
Segmented neutrophils 25 .7±3 .7 48 .7±3 .7 
Eosinophils 17.3±3.2 15.7±3.2 n.s. 
Basophils 3 .9±1 .2 6 .6±1.2 n.s. 
Monocytes 1 .3±0.2 0 .4±0.2 
Lymphocytes 55.4±5.1 26 .0±5.1 
Corticosteroids, nmol/1 58.1+2.3 79.0±2.3 
Urea, nmol/ 2 .9±0 .1 2 .9±0.1 n.s. 
ASAT, ukat/1 1 .3±0 .0 1 .4±0.0 n.s. 




























































D E F I l I? 
Fig. 5. Peripheral blood plasma levels of Cortisol. 
Nivåer av Cortisol i perifer blodplasma. 
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Fig. 7. Periferal blood plasma levels of ASAT. 
Nivåer av ASAT i perifer blodplasma. 
changes have not been taken i n t o cons iderat ion and 
it is w o r t h p o i n t i n g out that the b l o o d samples 
f r o m G r o u p A (the unstressed controls ) were taken 
after a k n i f e - c u t i n the jugular v e i n . 
A b o m a s a l haemorrhages are also characteristic o f 
stress i n m a n y different species ( B r o d i e et a l . , 1963, 
Iversen et a l . , 1972; J o h a n s s o n et a l . , 1973; K i r s t 
& F r e i m a r k , 1973) and gastric ulcers due to acute 
and p r o l o n g e d stress have been observed i n 
cervidae ( A n n o n . , 1980; Présidente, 1978). 
W h e n analys ing pathologica l changes and altera-
t ions i n haematological values i n re lat ion to 
treatment (stress), sex, and age class, it is o b v i o u s 
that stress s ignif icant ly influences most parameters 
s tudied (Table 2). C o n s e q u e n t l y the degree of 
stress appl ied is m o r e or less d i rec t ly reflected i n 
p a t h o l o g i c a l lesions and i n changes i n b l o o d 
consti tuents . 
T h u s the d i s t r i b u t i o n of abomasal and m u s c u l a r 
lesions and changes i n the b l o o d constituents m u s t 
be considered to reflect a general response 
correlated to the stress w h i c h the animals have been 
exposed to . M u s c l e samples, h o w e v e r , were taken 
b l i n d and the severity and extent of these lesions 
is therefore uncerta in . 
T h e differences i n some b l o o d constituents i n 
dif ferent age classes, e.g. h igher urea values and the 
l o w e r e o s i n o p h i l count , indicate that calves m a y 
be rather m o r e sensitive to stress. T h e higher urea 
levels i n y o u n g e r animals c o u l d be due, amongst 
other things to the comparat ive ly m o r e v i g o r o u s 
p h y s i c a l exer t ion of these animals ( R e h b i n d e r & 
E d q v i s t , 1981). T h e l o w e r l y m p h o c y t e and higher 
e o s i n o p h i l counts i n the o lder animals , h o w e v e r , 
m i g h t be attr ibutable to a m o r e p r o n o u n c e d 
parasit ic infestat ion i n these animals (Elaphostron-
gylus rangiferi, Setaria tundra and Onchocerca 
tarsicola). Parasites are regular f indings i n forest 
herds ( R e h b i n d e r et a l . , 1979). 
T h e h e r d i n g stress appl ied to herds B , C and I was 
compara t ive ly m i l d and the h a n d l i n g stress was 
l o w . H e r d H had also been subjected to a v e r y l o w 
degree of h e r d i n g stress. T h e h a n d l i n g stress 
appl ied was also short . I n these herds were also 
f o u n d the lowest incidences of pa tho log ica l lesions 
and also less p r o n o u n c e d haematological changes. 
H e r d G , f r o m w h i c h o n l y Cort isol values were 
obta ined , was exposed to a moderate h e r d i n g and 
h a n d l i n g stress. T h e Cortisol values are comparable 
to those of herds B , C and I, i n d i c a t i n g herd 
similari t ies u n d e r stress exposure. If there is any 
dif ference i n the adrenocort ica l f u n c t i o n between 
seasons as stated b y Y o u s e f et al (1971), this is 
p r o b a b l y masked b y the stress- induced changes. 
W h e n a p r o l o n g e d h a n d l i n g is appl ied as i n the case 
o f the 7 animals of herd I, this is reflected i n a 
s ignif icant increase i n i m m a t u r e neutrophi l s and 
segmented neutrophi ls and a decrease i n m o n o c y -
tes and l y m p h o c y t e s , accompanied also b y a 
m a r k e d increase i n Cortisol levels (Table 5 ; F i g s . 
4-5). These changes were apparent ly attr ibutable 
to the short p e r i o d of restraint stress. P r o l o n g e d 
and repeated h a n d l i n g - but moderate h e r d i n g 
stress - was appl ied to herd J and was reflected i n 
a m a r k e d increase i n pa tho log ica l lesions and 
alterations i n the b l o o d constituents s tudied . T h u s 
p r o l o n g e d and repeated m a n u a l h a n d l i n g as such 
appears to be the most i m p o r t a n t factor p r o d u c i n g 
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Plate 7. Local Mucosal haemorrhage in abomasal fold. 
Note submucosal oedema. HE, x20. 
Plat 7. Mikroskopisk bild av Modning i slemhinneveck 
från löpmage med ödem under slemhinnan. 
stress lesions. C o n s e q u e n t l y , i n reindeer mental 
stress, sheer fear, as earlier stated b y R e h b i n d e r & 
E d q v i s t (1981), and as reported i n pigs ( Johansson 
et a l . , 1982) seen i n restrained ( A d e r , 1971; 
F r a n z m a n et a l . , 1975) or t rapped animals (Iversen 
et a l . , 1972; Jacobsson et a l . , 1978) appears to be 
a most s ignif icant factor i n the deve lopment of 
s tress- induced lesions. 
T h e use of hel icopter o r snow-scooters w h e n 
h e r d i n g animals (herds D , E and F) can cause severe 
mental stress w h e n the animals t ry to escape f r o m 
these vehicles. O v e r s t r a i n i n g w h e n t r y i n g to escape 
is b o u n d to contr ibute to the pathologica l lesions 
f o u n d . It was p r e v i o u s l y reported that l o w - f l y i n g 
aircraft p r o v o k e a s trong escape or panic response 
(Calef et a l . , 1976; M i l l e r & G u n n , 1979). W h e n 
this effect is used to herd the animals , the response 
m a y be severe mental and exert ional stress, 
especially w h e n the animals are h indered i n their 
escape attempts b y s n o w and w h e n deep s n o w also 
prevents an early escape. 
«Capture m y o p a t h i e s * i n w i l d ungulates usual ly 
develop w i t h i n 4 hours ( H a r t h o o r n 1977; Bar t sch 
et a l . , 1977). These f indings c o r r e s p o n d c lose ly to 
those i n the present invest igat ion, a l though 
m i c r o s c o p i c a l muscular lesions and macroscopica l 
abomasal lesions were f o u n d to appear even earlier. 
It is said, however , that capture stress and capture 
m y o p a t h y m a y be inf l i c ted i n a matter of a f e w 
minutes ( H a r t h o o r n , 1977). 
F o w l e r (1977) stated that non-spec i f i c responses 
i n v o l v i n g the h y p o t h a l a m i c - p i t u i t a r y - a d r e n o c o r -
tical axis are cumulat ive . T h u s repeated stress, v i z . 
h a n d l i n g and/or herding , m a y result i n m o r e 
p r o n o u n c e d and advanced stress- induced lesions. 
T h e increase i n abomasal and m u s c u l a r lesions and 
the m a r k e d changes i n the b l o o d consti tuents seen 
i n the herds subjected to p r o l o n g e d o r repeated 
h a n d l i n g or h e r d i n g are s t r o n g l y indicat ive of such 
a cumula t ive response i n the semidomest ic 
reindeer. 
W h e t h e r the muscular degeneration observed can 
be related to an increased catabol ism exerted by 
Cortisol r emain to be e luc idated. 
A p p a r e n t l y , repeated and p r o l o n g e d stress m a y 
result i n elevated urea and A S A T values, the latter 
p r o b a b l y due to a progressive m u s c u l a r degenera-
t i o n . V a y r y n e n (1974) and H y v a r i n e n et a l . (1976) 
f o u n d elevated urea values i n c o n n e c t i o n w i t h 
reindeer gatherings. F u r t h e r m o r e the values were 
correlated to the distance of the dr ive and t ime 
spent i n the corra l . These f indings are consistent 
w i t h the values f o u n d here for herds B , C and D , 
E , F and for herd J . T h e comparat ive ly h i g h urea 
values i n the unstressed c o n t r o l animals (herd A ) , 
sampled i n A u g u s t were p r o b a b l y related to a 
higher p r o t e i n intake ( H y v a r i n e n et a l . , 1975; 
B j a r g h o v et a l . , 1976). 
N o k i d n e y lesions such as described b y H a r t h o o r n 
(1977) and Bar t sch et a l . (1977) were r e c o r d e d . 
H o w e v e r , the animals i n the present invest igat ion 
were k i l l e d w i t h i n 24 hours after h e r d i n g and/or 
h a n d l i n g stress and c h r o n i c lesions are n o t l i k e l y 
to appear after such a short t ime. 
It is o b v i o u s f r o m the present invest igat ion that 
manual h a n d l i n g elicits a stress response i n 
reindeer. I n this respect the m e t h o d of select ion 
and consequent ly the c o n s t r u c t i o n of the cor ra l 
Plate 8. Minor mucosal haemorrhage located in middle 
part of mucosa. HE, x320. • 
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Plate 10. Slaughtered reindeer, after transport, with 
several subcutaneous haemorrhages. 
Plat 10. Slaktdjur efter transport med ett flertal 
underhudsblbdningar. 
system is of importance . W h e n the various cor ra l 
systems used i n the investigated herds are 
c o m p a r e d , that used for herds B and C 
( R o m p e r h e d e n F i g . 1) represents a cons t ruc t ion 
w h i c h is the most l i k e l y to reduce the animals ' 
exposure to h a n d l i n g stress. In fact the animals 
a l l o w e d back to the herd are rarely captured and 
i n most cases not manual ly handled . 
T h e use of a selection corra l and pens i n w h i c h 
manual h a n d l i n g is enforced s h o u l d consequent ly 
be a v o i d e d . 
T r a n s p o r t a t i o n is f o u n d to cause severe stress i n 
domest icated animals ( D v o r a k , 1975; S imensen et 
a l . , 1980) and most l i k e l y provokes an even m o r e 
severe stress response in semidomest icated a n i -
mals . In connect ion w i t h the t ransportat ion of 
reindeer, traumatic lesions are c o m m o n l y f o u n d 
( A n d e r s e n , 1978) and were also observed here i n 
the transported animals of herds E and F . T h e 
t rauma w i l l also act as a stress factor, but as it is 
often the result of aggression b y other animals i n 
the crate it m a y also be considered a result of stress 
behaviour . 
Repeated or p r o l o n g e d h a n d l i n g must be regarded 
as unfavaourable for the semidomest icated r e i n -
deer, as is the case w i t h w i l d ungulates ( H a r t h o o r n , 
1977). T h e degree of tameness is consequent ly of 
impor tance . H a r t h o o r n (1981) reported cons ide-
rab ly reduced death rates, due to capture 
myopath ies w h e n w i l d ungulates were t ra ined (i .e. 
par t ly tamed) to accept the presence of h u m a n s 
before the animals were crated and t ransported . 
It is apparent f r o m this s tudy that stress is not 
alleviated in animals a l l o w e d to stand overn ight i n 
an o r d i n a r y or grazing corra l . It is also o b v i o u s that 
stress can affect the health of al l animals and n o t 
o n l y the qual i ty of the meat of those s laughtered. 
A m a r k e d stress response w i t h gastric lesions w i l l 
affect the digestive tract and its u t i l i z a t i o n of 
fodder . A considerably l o w e r weight gain a m o n g 
reindeer calves subjected to intensive h e r d i n g , 
c o m p a r e d w i t h w i l d reindeer calves, was r e p o r t e d 
b y Re imers (1972). H a n d l i n g stress was cons idered 
the major factor u n d e r l y i n g the differences i n 
g r o w t h . S i m i l a r l y a negative signif icant c o r r e l a t i o n 
between Cortisol levels and g r o w t h rate has been 
observed in cattle (Purchas et a l . , 1980). M o r e o v e r , 
stress has a detr imental effect o n the i m m u n e 
system (Simensen et a l . , 1980) and animals 
suf fer ing f r o m stress m a y thus have an icreased 
suscept ib i l i ty to infect ious diseases. 
I n w i l d ungulates, death due to capture m y o p a t h y 
has been reported to occur as late as 30 days after 
capture. T h e poss ib i l i ty that some severely stressed 
reindeer m a y succumb later o n , alter release f r o m 
the corra l , cannot be exc luded. 
T h e h i g h urea values and numerous muscle lesions 
f o u n d i n animals subjected to p r o l o n g e d o r 
repeated stress events can be detr imental to the 
meat qua l i ty . 
It is clear that h e r d i n g and h a n d l i n g stress is an 
i m p o r t a n t factor to be considered i n reindeer 
18 
Plate 11.Myocardium. Note loss of striation, swelling, Plat 11. Hjärtmuskel. Förlust av striering; svullna och 








Plate 12.Skeletal muscle (semitendinosus). Note the Plat 12. Skelettmuskel (semitendinosus) med ndstan 
almost complete destruction of the normal total destruktion av normal struktur, hyalinise-
configuration, hyalinization, fragmentation, ring, fragmentermg, nekros och rcakdon av 
necrosis, and reaction by histiocytes. PTAH, histiocyter. 
x270. 
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Plate 9. Mucosal haemorrhage of more extensive type 
and of longer duration. Note coagulative 
necrosis and infiltration of neutrophils. HR, 
x130. 
management. T h u s h e r d i n g must be undertaken as 
careful ly as possible , especially w h e n m o t o r 
vehicles are used. 
T o obta in a g o o d meat qua l i ty , animals s h o u l d be 
selected almost d i rec t ly f r o m the herd and 
subjected to a m i n i m u m of manual h a n d l i n g , i .e . 
slaughter s h o u l d take place w i t h as l i tt le delay as 
poss ib le . T r a n s p o r t a t i o n o f l ive animals and the 
k e e p i n g o f animals i n corrals overnight o r i n pens 
o r crates w h i l e w a i t i n g for slaughter s h o u l d be 
a v o i d e d . 
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